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Abstract
Since most Internet users limit their search scope to first page of search results and use the obtained information for decision 
making, logically search engines must give higher ranks to the websites with high quality data. In this research, a case study is 
conducted on dataset of 44 web portals of universities in Malaysia. The data quality level of these portals is assessed and the
results are compared with their visibility on search engines. Our results showed that the portals with the best data quality are not 
necessarily the most visible. Therefore, we believe that search engines do not sufficiently correlate quality of content with 
website visibility.
© 2013 The Authors. Published by Elsevier B.V.
Selection and peer-review under responsibility of the Faculty of Information Science and Technology, Universiti Kebangsaan 
Malaysia.
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1. Introduction
Nowadays, most people use the Internet as one of their main sources of information. According to StatOWL 
2012, 82% of Internet users access their required websites through search engines 
(www.statowl.com/network_visitor_source.php). Since more than 99% of users, generally, only look at the first 
page of search results (www.statowl.com/search_engine_results_page.php), results ranking is becoming increasingly 
significant.
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In this study we have focused on the two most prominent factors in search engine rankings: data quality and 
website visibility. Data Quality (DQ), in the relevant literature, is often defined as “fitness for use” that is, the ability
of a data collection to meet user requirements [1-2]. Since the Internet has become a very important source 
of data, it is crucial that the content of published material is of good quality, especially because this data is quite 
frequently used for decision making.  On the other hand, offering useful data can highly influence the extent of 
popularity of a portal among the users. Nevertheless, the results offered by search engines are in no way indicative 
of how the published data are of benefit.
The position of a website in the search results, namely its visibility, is the trump card for the owning business, 
due to the fact that the users tend to consider only the first few results that are presented by search engines. Thus an 
interesting question is how data quality can influence the visibility of websites.
In this study we have tried to find the answer to this question for the dataset of web portals of universities of 
Malaysia. Here, website visibility is a metric that involves portal’s popularity (visitor analysis), number of pages 
from the portal indexed by search engines, domain authority and page authority. On the other hand, to assess data 
quality of web portals, we used PoDQA tool that measures the data quality from users’ perspective.
2. PDQM and the PoDQA tool
The Portal Data Quality Model (PDQM) [3] is a data quality model for web portals that focuses on the ‘data 
consumer’ perspective which is different from the ‘data producer’ perspective in two ways [4]:
x Control over quality of data: Consumer has no control over DQ.
x Relation with data: While consumers looks for data that suits their own requirements, producers aim at 
creating data that is of use to others.
Due to the fact that consumer’s perspective is of a subjective nature in addition to that their perception of quality 
is relative, PDQM is established based on a probabilistic approach. In this model the Bayesian Networks (BN) 
model is employed to transform theoretical model into an operational one.
In the first phase data quality is considered as a measureable and observable attribute and the theoretical model is 
defined to acquire these attributes. In this study a set of 33 attributes is used for assessing DQ in each web portal.  
The second phase involves structuring the obtained set of attributes in a BN and organizing them into four data 
quality categories: intrinsic, operational, contextual, and representational (Fig. 1).
Set of web portals DQ 
attributes
DQ intrinsic
Accuracy
Objectivity
Believability
Reputation
Currency
Duplication
Expiration
Traceability
DQ operational
Accessibility
Security
Interactivity
Availability
Customer support
Ease of operation
Response time
DQ contextual
Applicability
Completeness
Flexibility
Novelty
Reliability
Relevancy
Specialization
Timeliness
Validity
Value-added
DQ
representational
Interpretability
Understandability
Concise 
representation
Consistent 
representation
Amount of data
Attractiveness
Documentation
Organization
Fig. 1. PDQM structure
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The Portal Data Quality Assessment Tool (PoDQA) is a tool based on PDQM model that assess web portal data 
quality from data consumers’ perspective. The ultimate goal of designing this tool is to provide a means through 
which users can have access a given data quality level. This tool utilizes the public data, exclusively, to evaluate 
portals. To obtain the data, it downloads the portal pages and assesses their data quality level. The achieved results 
are transformed into a set of probabilities and BN which uses this dataset to calculate data quality level. The 
evaluated quality levels, which have a probabilistic pattern, are presented to users in a descriptive category form: 
high, medium, low. By saving the results of all evaluations PoDQA generates website rankings which are 
categorized according to different web portal domains, such as universities, banks, or museums. 
2.1.1 Web portal visibility
As previously stated, visibility refers to how visible a web portal is to search engines. To find a web portal’s 
visibility many factors have been taken into account. Since more than 96 percent of search engines market share are 
owned by three search engines; Google, Bing and Yahoo (www.statowl.com/search_engine_market_share.php), in 
this study, we used and analyzed data from these three search engines.
To computes a web portal’s visibility, the following parameters have been take into account:
x Google PageRank: the most influential factor in web page visibility on Google results. PageRank is a 
measure of the popularity of a webpage determined by the number of hyperlinks from other pages leading to 
it, as well as the popularity of those linking pages themselves. For each page of every website, Google 
assigns a numerical value which is based on the importance of the page compared to the whole set of web 
pages on the internet. When a keyword search occurs, a list of pages is rendered which are sorted from most 
to least important; accordingly, the pages with higher PageRank become more visible. 
x Indexed pages by Google, Bing and Yahoo: This metric helps us to find total number of pages on a website 
indexed by Google, Bing and Yahoo.
x Domain Authority: This metric is provided by SEOmoz - the most popular provider of SEO software - which 
is about how a website will perform in search engine rankings. This metric is at domain level, it means that 
each URL or page under one domain will return the same value. This metric uses a logarithmic scale from 0 
to 100. Higher values of domain authority mean better ranked website of this domain in comparison to others 
with the same content, backlinks and other metrics.
x Page Authority: This is also provided by SEOmoz. Unlike Domain Authority this metric is at URL level, it 
means that each URL (page/subpage) have its own authority and is a part of domain authority. Page 
Authority is a measure of page’s rank regardless of its content.  Like Domain Authority, this metric also has 
a logarithmic scale between 0 and 100. A higher value of page authority allows for a single page to get a 
better ranking by search engines.
x Alexa traffic rank (popularity): a rough measure of a website's popularity. For every website on the internet a 
grade is calculated based on two measures: the number of visitors and the number of pages viewed on each 
visit. Alexa traffic ranks are frequently evaluated by comparing websites’ grades that has been calculate 
according to three months' worth of data. These data are collected on a daily basis, using the information 
from millions of users who have installed Alexa toolbar and other sources.
2.1.2 Evaluation of data quality and visibility of web portals
Out of 44 web portals of Malaysian universities, the HTML code of 14 of them was not downloadable. 
Therefore, we limited our data set to the rest 30 web portals. First, PoDQA tool was utilized to measure data quality 
and then the data from three different search engines were used to assess visibility of portals. Table 1 shows data 
quality level and web visibility parameters of each web portal.
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Table 1. Data quality and web visibility parameters of web portals
Malaysian University
Web portals
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www.raffles-university.edu.my 0.20 0.56 0.25 4 55 212 155000 26 37 1,065,549
www.kuis.edu.my 0.20 0.55 0.25 5 3520 8150 162000 33 44 736,296
www.alfa.edu.my 0.20 0.55 0.25 4 347 6 63100 30 40 1,931,683
www.klmu.edu.my 0.19 0.55 0.26 4 637 280 62700 29 40 753,320
www.upnm.edu.my 0.18 0.54 0.27 5 2,330 4,040 65600 46 55 822,534
www.upm.edu.my 0.18 0.54 0.28 7 3060 9240 68100 67 73 41,579
www.stm.edu.my 0.18 0.54 0.28 5 3210 538 62600 32 43 7,607,419
www.uitm.edu.my 0.17 0.54 0.29 7 713000 12000 61700 63 70 25,539
www.uum.org.my 0.17 0.54 0.29 7 455 3 160000 35 46 94821
www.iukl.edu.my 0.17 0.54 0.29 6 274 120 62200 18 29 1,268,075
www.unisel.edu.my 0.17 0.53 0.30 6 498 544 65100 45 54 347,987
www.amu.edu.my 0.16 0.53 0.31 4 112 97 61900 20 21 745,826
www.ump.edu.my 0.15 0.53 0.31 6 900 3430 63000 53 61 116,415
www.imu.edu.my 0.15 0.53 0.32 6 1370 2260 64400 49 57 672,116
www.curtin.edu.my 0.14 0.53 0.33 7 3490 6770 62500 57 64 1,211,716
www.unirazak.edu.my 0.14 0.53 0.33 6 1520 2160 63200 45 54 833,340
www.insaniah.edu.my 0.14 0.51 0.35 5 3370 5 62300 38 35 1,193,083
www.cumas.org 0.13 0.51 0.35 4 192 1 61800 30 41 -
www.miu.edu.my 0.13 0.51 0.35 6 177 407 62600 24 34 1,830,990
www.swinburne.edu.my 0.13 0.51 0.35 5 2720 4360 64400 44 54 1,150,076
www.twintech.edu.my 0.13 0.51 0.35 5 1 2 62900 37 47 3,570,798
www.ucti.edu.my 0.13 0.51 0.35 6 221 504 62500 50 58 2,061,078
www.usim.edu.my 0.13 0.51 0.35 7 66200 2480 62500 49 57 186,128
www.usm.my 0.13 0.51 0.36 7 15200 7650 67900 71 76 48,333
www.linton.edu.my 0.13 0.51 0.36 5 193 384 61400 38 48 2,274,345
www.city.edu.my 0.13 0.51 0.36 4 5 2 60700 32 43 1,418,928
www.mmu.edu.my 0.13 0.50 0.36 7 2550 7360 65200 65 71 66,596
www.sc.edu.my 0.13 0.50 0.36 5 7640 2430 63100 37 45 -
www.tatiuc.edu.my 0.13 0.50 0.36 5 3 2 62700 33 44 3,721,576
www.um.edu.my 0.13 0.5 0.36 8 1220 10209 68100 69 74 40,428
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3 Results
Table 2 shows the data quality, popularity and visibility level of each web portal. Another feature that is defined 
is ‘distance’ which is the absolute value of subtraction of data quality and visibility; it shows the level of difference 
between data quality and visibility. As it is seen in the table 2, www.upm.edu.my and www.unisel.edu.my have a distance 
value of 2 and distance value for 3 portals (www.city.edu.my, www.tatiuc.edu.my and www.uum.org.my) is 0, and all the rest 
have a higher distance value; so, only for 16% of the portals there is a close relation between visibility and data 
quality. Meanwhile, the difference value for some portals is very high, for instance it is 29 for www.um.edu.my and 24 
for www.alfa.edu.my. These results suggest that there is almost no relationship between data quality and visibility of the 
web portals.
Moreover, as PoDQA evaluates data quality from the user’s perspective, we utilized this feature to examine the 
relationship between data quality and portal’s popularity. However, as the values of these features in table 2 
indicates, the similarity between data quality and popularity level is in most cases very low. In conclusion, the 
results of this study for the data set of Malaysian university portals suggest that, in general, there is almost no 
relation between a web portal’s data quality and its visibility or popularity. 
Table 2. Data quality, web visibility and popularity ranking of web portals
Web portals
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raffles-university.edu.my 01 25 16 24 unirazak.edu.my 16 12 15 04
kuis.edu.my 02 17 11 15 insaniah.edu.my 17 20 18 03
alfa.edu.my 03 27 23 24 cumas.org 18 30 30 12
klmu.edu.my 04 19 13 15 miu.edu.my 19 23 22 04
upnm.edu.my 05 11 14 09 swinburne.edu.my 20 14 17 06
upm.edu.my 06 04 03 02 twintech.edu.my 21 28 26 07
stm.edu.my 07 18 28 11 ucti.edu.my 22 15 24 07
uitm.edu.my 08 02 01 06 usim.edu.my 23 06 08 17
uum.org.my 09 09 06 00 usm.my 24 03 04 21
iukl.edu.my 10 21 20 11 linton.edu.my 25 22 25 03
unisel.edu.my 11 13 09 02 city.edu.my 26 26 21 00
amu.edu.my 12 24 12 12 mmu.edu.my 27 05 05 22
ump.edu.my 13 08 07 05 sc.edu.my 28 16 29 12
imu.edu.my 14 10 10 04 tatiuc.edu.my 29 29 27 00
curtin.edu.my 15 07 19 08 um.edu.my 30 01 02 29
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4 Conclusion
In this study we show that there is no direct relationship between data quality and visibility of web portals. In 
other words providing good quality cannot guarantee a portal to get a high position in search results because based 
on the results of this research data quality is not included among the factors that search engines consider for ranking 
web portals. Although, at first glance, this fact might suggest that webmasters do not need to be concerned about 
quality of data regarding portal’s visibility, it must not be neglected that quality can indirectly affect the ranking of 
web portals by attracting links and increasing popularity. On the other hand, quality is the most important factor 
form the point of view of data consumers which are indirectly customers of search engines as well. In other words, 
at the end of the day the search engine that ranks good quality websites highly is the one that sells best. In 
consequence, considering DQ of portals in positioning them in search results is a crucial factor in the future success 
of search engines.
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